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(54) PRODUCTION OF METALLIC WIRING FOR ACTIVE MATRIX LCD 
(57)Abstract: 

PURPOSE: To provide a process for producing metallic 
wirings of an active matrix LCD capable of improving the 
step coverage of the laminated films to be formed in 
subsequent stages, adjusting the thicknesses of the 
metallic wirings without increasing the difference in 
levels, decreasing the resistance of the metallic wirings 
and improving the reliability and stability thereof by 
removing the difference in level between a glass 
substrate and the metallic wirings. 
CONSTITUTION: Photoresist patterns 13 are formed on 
the upper part of the glass substrate 1 1 and the exposed 
parts of the glass substrate 1 1 are removed by as much 
as the thickness of the metallic wirings. A metallic film 15 
is formed over the entire surface of the structure and is 

then the metallic film 15 of the parts excluding the metallic wirings is removed by an ordinary 
lift-off stage, by which the metallic wirings are formed on the glass substrate 1 1 . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h 0W s the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the metal wiring manufacture method of the 
active matrix LCD which can remove the level difference of the glass substrate and metal wiring with 
which metal wiring was formed about the metal wiring manufacture method of the active matrix LCD of 
a semiconductor device. 
[0002] 

[Description of the Prior Art] Recently, it is in the trend by which a semiconductor device is integrated 
highly by applicable field expansion of development of a semiconductor manufacturing technology, and 
a semiconductor device. Although the horizontal size of a semiconductor device is reduced when the 
detailed pattern formation technology of a semiconductor device progresses, progress of perpendicular 
reduction is behind compared with progress of level reduction. 

[0003] Moreover, since the thickness of metal wiring of a semiconductor device is in inverse proportion 
to resistance, it cannot be made to decrease below to a desired value. Therefore, with the level difference 
of a substrate and metal wiring, the level difference covering nature (Step Coverage) of the 
superstructure in a consecutiveness process got worse, and it had become the important factor on which 
the efficiency of a semiconductor device, and stability and reliability are dropped. For this reason, in the 
semiconductor device which forms metal wiring in the insulating substrate upper part of the glass 
quality of the materials, such as LCD (LiquidCrystal Display), and is used for an electrode, research for 
reducing the level difference of glass substrates, such as the glass quality of the material, and metal 
wiring is done actively. 

[0004] Drawing 2 is the manufacturing process view of the metal wiring by the conventional 
technology. 

[0005] The process shown in drawing 2 is one example of gate electrode manufacture of reverse 
SUTAGGADO type (Inveted Staggered Type) TFT (Thin Film Transistor). 

[0006] If drawin g 2 (A) is referred to, metals, such as aluminum, Ta, Mo, Ti, and W, will be applied to 
the glass-substrate 1 upper part by methods, such as the physical-vapor-deposition method and CVD 
(Chemical VaporDeposition), and a metal membrane 3 will be formed. Next, the photoresist pattern 5 is 
formed in the upper part of a metal membrane 3 according to the usual photograph process. 
[0007] If drawing 2 (B) is referred to, the metal membrane 3 of the portion which is not protected by the 
photoresist pattern 5 of the above-mentioned structure is removed, the gate electrode 7 will be formed 
and the photoresist pattern 5 will be removed. 

[0008] As mentioned above, the Prior art which forms a metal membrane 3 and the photoresist pattern 5 
in the upper part of a glass substrate 1 , and forms the gate electrode 7 according to a chemical engraving 
process Since the thickness of metal wiring is in inverse proportion to resistance and a limitation has the 
thickness of metal wiring also in lessening the level difference of a glass substrate 1 and the gate 
electrode 7 There was a trouble that level difference covering nature was bad at the time of advance of 
the consecutiveness process which forms a semiconductor film, an insulator layer, etc. after that, and 
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reduced the reliability and stability of a semiconductor device at it. 
[0009] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is to offer the metal 
wiring manufacture method of the active matrix LCD which can remove the level difference of a glass 
substrate and metal wiring, can raise the level difference covering nature of a consecutiveness cascade 
screen, and can raise the reliability and stability of a semiconductor device. 

[0010] Moreover, other purposes of this invention are to adjust the thickness of metal wiring, without 
making a level difference increase/and offer the metal wiring manufacture method of the active matrix 
LCD which can raise the reliability and stability of a semiconductor device. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention consists 
of the process which forms a photoresist pattern in the upper part of a glass substrate, the process which 
carries out predetermined thickness removal of the glass substrate exposed from the above-mentioned 
photoresist pattern, and forms a slot, the process of the above-mentioned structure which applies a metal 
membrane to a front face altogether, and fills the slot on the glass substrate, and the metal membrane of 
the portion which excepted the slot of the above-mentioned structure and the process which removes a 
photoresist pattern. 
[0012] 

[Example] Hereafter, with reference to an attached drawing, this invention is explained in detail. 
[0013] Draw ing 1 is a metal wiring manufacturing process view by one example of this invention. The 
process shown in drawing 1 is the example of the gate electrode formation method of TFT of reverse 
SUTAGGADO type. 

[0014] Reference of drawin g 1 (A) forms the photoresist pattern 13 in the upper part of the glass 
substrate 1 1 which consists of any one of the insulating material of the glass quality of the material, such 
as insulator layers, such as an oxide film or a nitride, and BPSG (Boro-Phospo Silicate Glass), USG 
(Undoped Silicate Glass) and PSG (Phospo Silicate Glass) or glass, according to the usual photograph 
process. Next, chemical engraving solutions, such as H3 P04 and HF, are used, only the thickness of a 
gate electrode removes the glass substrate 1 1 exposed from the photoresist pattern 13, and a slot 14 is 
formed. At this time, the angle of the slot 14 by which it etched the above-mentioned glass substrate 1 1 
isotropic, and formation was carried out [ above-mentioned ] becomes a round shape. In addition, the 
chemical engraving process of the above-mentioned glass substrate 1 1 can also be performed by dry 
type chemical engraving. 

[0015] If drawin g 1 (B) is referred to, metals, such as aluminum, Ta, W, Mo, and Ti, will be applied by 
methods, such as a physical vapor deposition and CVD, and a metal membrane 15 will be formed in the 
upper part of the above-mentioned slot 14 and the photoresist pattern 13. At this time, thickness of a 
metal membrane 1 5 is made the same with the thickness of the portion from which the above-mentioned 
glass substrate 1 1 was removed. For this reason, although a part for the both-sides corner of the above- 
mentioned slot 14 is not completely filled with a metal membrane 15, a level difference decreases very 
much, 

[0016] Reference of drawing 1 (C) removes the above-mentioned photoresist pattern 13 according to the 
usual lift-off process. At this time, the metal membrane 1 5 on the above-mentioned photoresist pattern 
13 is removed, and the metal membrane 15 which remains in the above-mentioned slot 14 serves as a 
gate electrode. 

[0017] As mentioned above, a photoresist pattern is formed in the upper part of a glass substrate, and 
only the thickness of metal wiring removes the portion to which the glass substrate was exposed. Next, 
after forming a metal membrane in all the front faces of the above-mentioned structure, the metal 
membrane of a portion which excepted metal wiring according to the usual lift-off process is removed, 
and the metal wiring buried by the glass substrate is formed. 
[0018] 

[Effect of the Invention] Therefore, this invention has the advantage which can raise the level difference 
covering nature of the cascade screen which removes the level difference of a glass substrate and metal 
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wiring, and is formed at a consecutiveness process. 

[0019] Moreover, since this invention can be adjusted without the increase in a level difference of the 
thickness of metal wiring, it reduces resistance of metal wiring and has the advantage which can raise 
the reliability and stability of a semiconductor device. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The metal wiring manufacture method of an active matrix LCD characterized by providing the 
following. The 1st process which forms a photoresist pattern in the upper part of a glass substrate. The 
2nd process which carries out predetermined thickness removal of the glass substrate exposed from the 
above-mentioned photoresist pattern, and forms a slot. The above-mentioned structure is all the 3rd 
process which applies a metal membrane to a front face and fills the slot on the glass substrate. The 4th 
process which removes the metal membrane and photoresist pattern of the portion which excepted the 
slot of the above-mentioned structure. 

[Claim 2] The above-mentioned glass substrate is Si02. Or Si 3N4 The metal wiring manufacture 
method of the active matrix LCD according to claim 1 characterized by the bird clapper from any one of 
the insulator layers. 

[Claim 3] The above-mentioned glass substrate is the metal wiring manufacture method of the active 
matrix LCD according to claim 1 characterized by the bird clapper from any one of BPSG, USG and 
PSG, or the glass quality of the materials of glass. 

[Claim 4] The 2nd process of the above is the metal wiring manufacture method of the active matrix 
LCD according to claim 1 characterized by carrying out by wet or the dry type chemical engraving 
method. 



[Translation done.] 
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Title: Metal-line fabricating method for an active-matrix liquid crystal 
display device 

Laid Open No.: 05-107553 
Laid Open Date: April 30, 1993 

[Claim] The method includes the first step of forming a photoresist pattern on a 
glass substrate, the second step of forming trenchs on exposed portions of the substrate, 
the third step of depositing a metal layer on the overall surface of the subtrate; and the 
fourth step of removing the metal layer and the photoresist except for portions in the 
trench. 
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